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© An apparatus for measuring cardiac output in- 
cludes a reference temperature sen^ng elenr^ (8); 
a temperature nYeasuremOTt dmdt <15) for obtaining 
a refermoe temperature signal from a temperature 
detected t>y the rsferenoe temperature sensing ele- 
ment a first temporary storage memory (41) for 
JJstortng the detected reference twnperature; e ther^ 
^mometry temperature sen^ element (10); a sec- 
^ond memory for olrtaining a thermometry tempera- 
C9ture signal with the tennperature measurement drcult 
^fran a thennometry temperature detected by the 
CO therm om etry temperature senting element and for 
'^storing the obtained thennometry temperature sig- 
*^nah. a correction vahie calculation circuit {42| for 
O maintaining a correction value obtained on the Isasis 
£^ot the reference temperature signal stored In the first 
UJmemory and the thennometry temperature signal 
stored fri the second memofy; and a temperature 
caJoriatkm drcult for calculating a oorracted tem- 



perature value t>ased on a thermometry temperature 
signal rtewty produced during measurement and the 
n\aintained conedton value. 
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APPARATUS FOR MEASURING CARDIAL OUTPUT 



BACKGROUnfD OF THE CNVENTION 



Reld of the tnventton 

Tfiis Invenfion relates oenerafty to (nfdrmation 
measurtrtg apparatus and, more parttcularty. to an 
apparatus tor moasurtng cardiac output during and 
after an opetation tor a carcfiac function test, heart 
surgery or the Wkb, 



Descrtpgon of the Related Art 

The applicant of the present Invention has dis- 
closed an apparatus tor measuring cardiac output 
In Japanese Patent Udd-Open No.61-12$a^. This 
apparatus has a pair of tempeature sensing ele- 
ments provided in a cafiieter type sensor protw 
and operates as described below. The first tem- 
perature sensing element is used to detect the 
temperature of blood to otain the cardiac out|»it 
based on a thenmodilutton method, while the sec- 
ond temperature sen^ng element is heated up and 
the temperature thereof is measured to ol)tain tfte 
blood stream velocity. The sectional area of the 
blood vessel is obtained from the cancfiac output 
based on the thermodSution method andtfie blood 
velocity, aitd the blood vetoctty is thereafter con- 
tinuously obtained based on the this method with 
the term of the blood vessel sectional area used as 
a correction value. 

To manufacture temperature sensing elements 
used in this apparatus. It is necessary to examine 
the charactert stfc s of tfiermistors, the tempera- 
ture sensing elements. All the temperature sensing 
elements ve therefore placed in a constant tem- 
perature bath exposed to an atmosphere of a oon- 
stant temperature* ost6 the relationship between 
temperatures and output cfiaracterlstic values of 
each temperature sensing element output under 
tft^ condition is obtained bi COTipartson with a 
refererwe ttiermometer. 

On tfte tresis of each of fh& relatSonships there- 
by determined, good articles and inferior articles of 
tfte ten^erature sensing elements are separated 
from each other, and a probe circuit or the Oke to 
be connected to each temperature arising element 
Is formed to effect compensation for the char- 
acteristic vahiM of the temperature, theretiy en- 
at^Ung each temperature smtsing element to be 
used for temperature measurement 

Temperature sensing elements for use In mea- 
suring apparatus t)ased on tfte oonventiona] tft r* 



modilufion m^rad and the oonvenfional thermal 
type flow measurement method are manufactured 
in ttits manner. An additional maruifacture &Bp Is 
therefore required along with troublesome manage- 
s nrksnt of records of rrteasured cftaracteristtc values 
of respective temperature sensing elonents. The 
prot)lem of reduction (n tfte yield is also encoun- 
tered. 

Moreover, the probe circuit provided as a 
10 means for compensating for the characteristic val- 
ues of the tmnperature sensing elentent also entail 
tise prQt)lem of variations in its characterisSc values 
and tfie problem of the cfiaracteristic vatues beir^ 
changed after H has t>een connected to the tern- 
IS perature sensing element resulting in occunenoe 
of measurefnent errors. 

tn a case wtiere tfte temperature ts measured 
tyy the tftermal type flow measuremertt method 
apart from the measurement based on the ther- 
80 modilution medtod, tiie characterfsflcs of fiie terrt- 
perature sensing element may be iniluertced by 
heat during heating of the periphery of the tem- 
perature sensing etonent resutfing in a deteriora- 
tion In the measurement accuracy. 
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SUMMARY OF THE INVENTION 



30 The present invention has been achieved tn 
consideralion of the atxive-descrfbed problems, 
and an object of the present Invention is to provide 
an ap^^ratus for measuring cardiac output de- 
signed to eimlnate the unnecessary step of exam- 

35 fritng temperature sensing elements used in the 
apparatus in the process of manufacturing the tem- 
perature sensirtQ elements. 

Another object of the present invention Is to 
ellmtnate the need for a probe circuit or the 6ke 

40 wfteh is a means for compensating for tfie char* 
acteristic vatues of a temperature sensing element 
and to thereby avoid measurement errors. 

SSn another obfect of the present invention is 
to prevent a temperature sensing element from 

45 t)e!ng influenced by fieat (^ng heat^ of the 
periphery of temperature sensing element t>ased 
on the thermal type flow measurement method 
usefd along with the thermodilution method. 

To achieve these ot^ects, according to the 

so present invention, there is provided an apparaba 
for measuring temperatures relating to an organism 
by u^ a probe having at least two temperature 
sensing elernents. the apparatus oompristng: .a ref- 
erence temperature sensing element; a tempera- 
ture measurement circuit means for obt^nlng a 



